Membrane proteins represent ca. 20-30% of both eukaryotic and prokaryotic proteomes. They play crucial roles in cell survival and cell communication, as they function as transporters, receptors, anchors and enzymes. More than 30% of all prescribed drugs are targeting membrane proteins. Transmembrane proteins are either single-spanning membrane proteins or multi-spanning proteins. Single-spanning proteins can be classified into four types I, II, III and IV, depending on their topology and membrane targeting. They are very important functionally, involved in the presentation of antigens to the immune system, they are calcium-dependent cell adhesion proteins, they play a role in septum formation and they have many more specific, crucial roles.The purpose of this work was the construction of a database containing all single-spanning membrane proteins and their functional classification. This database is available at
Motivation and Objectives
Membrane proteins represent ca. 20-30% of both eukaryotic and prokaryotic proteomes. They play crucial roles in cell survival and cell communication, as they function as transporters, receptors, anchors and enzymes. More than 30% of all prescribed drugs are targeting membrane proteins. Transmembrane proteins either span the membrane once (single-spanning membrane proteins) or several times (multispanning membrane proteins). Single-spanning proteins are classified into four types I, II, III and IV, depending on their topology and membrane targeting (Hedin et al., 2011) . They are very important functionally, involved in the presentation of antigens to the immune system, they are calcium-dependent cell adhesion proteins, they play a role in septum formation and they have many more specific, crucial roles.
The key objective of this project was the collection of all available to date single pass transmembrane proteins and the construction of a database and a web interface for storing and handling these proteins. Also, a functional clustering was performed, aiming at the creation/discovery of novel functional clusters/families, for all single-pass transmembrane protein types.
Methods
For data collection, the database used was UniProtKB/SwissProt, release 2012 _ 11 1 .
From all initially collected data, fragments were removed and the remaining data set was further filtered by subcellular location, keeping only single spanning proteins. Then all virus proteins were removed and the final data set contained only proteins with clear experimental evidence at protein and transcript level. Isoforms were not kept as separate entries in the database. Data was grouped by type, organism, and subcellular location. All data pre-possessing has been done using Perl scripts. The main database was built using MySQL on a Apache server and the web interface for SSTMPdb, created with PHP and javascript, is located at http://aias.biol.uoa.gr/sstmpdb/.
For functional clustering, modern NLP algorithms (e.g., Latent Semantic Analysis, LSA) (Landauer et al., 1998) and common techniques for statistical data analysis/clustering, such as kmeans clustering using MATlab (Zeimpekis et al., 2006) , were used. As input, pre-processed datasets of the field Function of the Uniprot/Swiss-Prot files, for all single-pass transmembrane proteins were utilised.
Results and Discussion
SstmpDB currently contains 10,250 proteins from 344 organisms and provides information such as their sequence, their type, the functional family they belong to, isoforms, etc. From the web interface of the database, the user has the ability to search entries by Uniprot AC, type and organism and a more advanced search is also available. All data are downloadable in FASTA, text and tab delimited format for each entry or several entries, at will. The web site also allows BLAST searches against the database and contains a detailed manual as supporting material. SstmpDB is the first publicly available database that collects and provides information about single-spanning membrane proteins. 
